Objective: To explore self reported knowledge and attitudes to insulin treatment among a group of adults with poorly controlled diabetes in the Torres Strait islands. Design: Cross-sectional survey in 2014, interviews with 29 adults with HbA1c ≥ 8.5% (69 mmol mol À1
Introduction
Type 2 diabetes is a chronic progressive condition 1 where many patients will eventually require insulin in addition to oral hypoglycaemic agents to control glycaemia and prevent complications. 2 Current guidelines recommend commencement of insulin when dietary and maximum oral hypoglycaemic treatment fails to maintain adequate blood glucose control to maintain HbA1c levels below 8.5% (69 mmol mol À1 ). 3 However, many patients are reluctant to commence insulin treatment for a variety of reasons, 4 some of which reflect poor knowledge of modern delivery methods and many of which relate to beliefs about stigma, danger and inconvenience. 5 These negative and complex perceptions have been collectively called 'psychological insulin resistance' (PIR) 6 and recently developed insulin appraisal scales have been validated in adults with diabetes in Australia. 7 Torres Strait Islanders have the highest prevalence of diabetes in Australia, and high rates of avoidable complications, especially renal failure, skin ulceration and lower limb amputation. 8 Clinical reports suggest that glycaemic control is especially poor 9 compared to other groups with diabetes; however, rates of insulin treatment remain low, 10 suggesting opportunities to improve guideline-concordant care and reduce complications in the primary care setting. Anecdotal evidence suggests that PIR is high in this population, as reported by clinicians.
The Insulin Treatment Appraisal Scale (ITAS) is a brief, psychometrically validated instrument that can be used in insulin-na€ ıve patients to assess both positive and negative perceptions of insulin treatment and what changes might be expected from these perceptions. 11 The Barriers to Insulin treatment Questionnaire (BTIQ) measures has been validated in two populations of adults with diabetes in Germany. 12 The present study aimed to investigate the perceptions and beliefs of Torres Strait Islander adults with poorly controlled diabetes with respect to using insulin to control blood sugar using the ITAS and BTIQ scales. We anticipated this information might be useful in both understanding perceptions and knowledge of insulin with a view to better communication by clinicians and the more effective use of medicines in this high-risk group.
Methods
The study population was selected from the register of 197 adults with T2DM in five outer islands in the Torres Strait region (see Fig 1) who all provided consent for interview and data collection. Sixty-seven (34%) of these had HbA1c levels ≥8.5% and of these 29 were not taking insulin. The 29 insulin-na€ ıve What is already known on this subject?
• Torres Strait Islanders have the highest prevalence of type 2 diabetes in Australia and high rates of avoidable complications.
• Many patients are reluctant to commence insulin treatment for a variety of reasons which include stigma, danger and inconvenience.
What does this study add?
• Poorly controlled insulin-na€ ıve type 2 diabetics in the remote Torres Strait region mostly had negative perceptions of insulin, which could be significant barriers to better glycaemic management.
• Perceived barriers to insulin treatment are high in this population, especially among those who are older with fewer years of formal education.
• Improving the uptake of insulin for those who could benefit from it will require better communication between service providers and clients.
participants were interviewed by one of us fluent in local Creole, using the ITAS and BITQ instruments in the participant's home or local health service. Clinical data were abstracted from clinic files (patient hard copy files, patient information system -Best Practice, Ferret and Auslab). Interview data included years of formal education, current employment, current household income, smoking and alcohol intake, average time 
Measures
Responses to the 14 BITQ items were scored from 1 (Strongly Disagree) to 10 (Strongly Agree) with a score of 7-10 indicating Agree/Strongly Agree. A total BITQ score for each person was derived by summing responses to the 14 items. The scores for three positively worded BITQ items, 4, 5 and 6, were first reversed so a high score indicated low positive appraisal of insulin. Dividing each person's total score by 14, the number of BITQ items, derived an average of the total score. Five sub-scales measuring different components of insulin resistance were created following the method of Petrak et al.
12
Responses to the 20 ITAS items (1 = Strongly Disagree, 5 = Strongly Agree) were summed to create a total score for each person. Four items, 3, 8, 17 and 19, were reversed prior to creation of this total score. Summing scores from the 16 negatively worded items created a total negative sub-scale. The positive sub-scale was the sum of the unreversed four positive items. Exercise was measured as a 7-day recall of daily moderate to very hard physical activity in minutes. Total daily minutes were summed to create an aggregated exercise time in minutes and then hours for the preceding 7 days. Screen time was recorded as total hours watching TV, videos, games and internet per night during the preceding 7 days. Total hours per night were summed to create an aggregated screen time in hours.
Statistical analysis
Descriptive statistics were used to explore the distribution of categorical demographic and behavioural variables by three groups of glycaemic control and insulin prescription status groups. These groups were HbA1c (%) <8.5, HbA1c (%) ≥8.5 and prescribed insulin and HbA1c (%) ≥8.5 and not prescribed insulin (Table 1) . Continuous demographic variables were compared between these groups using means, confidence intervals and one-way analysis of variance (ANOVA). Medians and Kruskal-Wallis one-way ANOVA ranks were used for nonparametric variables ( Table 2 ). The distribution of mean ITAS and BITQ scores for 29 insulin-na€ ıve participants with poorly controlled glycaemia (HbA1c%≥8.5) was assessed across categorical demographic and behavioural variables. Categories of age and education were aggregated to accommodate the small number of participants. Differences in mean scores between categories in these variables were tested using ANOVAs and independent sample t-tests (Table 3) . Tables 4 and 5 display the mean scores and standard deviations for individual BITQ and ITAS items, respectively. The scores displayed for positive items on both scales are based on unreversed values, although these values were then reversed during the derivation of total summed scores. Results from other published comparison studies are included in these tables. Confidence intervals for means and proportions for this study and comparison studies were calculated and are reported in the text when comparing items and total scores across studies.
Results and discussion
Sixty-seven (34%) of the 197 adults with diabetes had poor glycaemic control (HbA1c ≥ 8.5%). They were younger, more likely to be obese, more likely to be smokers and alcohol drinkers than those with better glycaemic control ( Table 1) . They reported more years living with diabetes and lower medication adherence. In the poorly controlled group, those taking insulin had higher median HbA1c (11.1%, 98 mmol mol
À1
) and longer duration of diabetes (13.3 years) compared to those not taking insulin (9.8%, 84 mmol mol À1 and 7.9 years, respectively). Self-reported knowledge of treatment and satisfaction with care coordination was similar between groups (Table 2) . Of the 29 insulin-na€ ıve participants with poor control who completed the ITAS and BITQ, ITAS scores were significantly higher among participants aged 50 years and over (ITAS = 69.4, 95% CI: 65.5-73.3) compared to all younger participants (ITAS = 61.2, 95% CI: 53.6-68.7, P = 0.028). Similarly, participants who had not completed year 12 had significantly higher ITAS scores (ITAS = 71.5, 95% CI: 68.6-74.4) compared to those with higher levels of education (ITAS = 59.8, 95% CI 53.5-66.2, P = 0.001). There was a similar relationship between education and BITQ scores; however, the differences only just approached significance, t(1.98), P = 0.058 (Table 3) .
On the BTIQ scale, mean responses were higher for scale 1 ('fear of injections', M = 5.25, 95% CI: 4.28-6.23); lower for scale 2 ('positive expectations regarding insulin treatment', M = 4.57 95% CI: 3.84-5.31) and higher for scale 4 ('stigmatisation from injections', M = 6.47, 95% CI: 5.83-7.12), in comparison with the same scales from a recent German study. The derived confidence intervals from the German study for the three scales were: M = 3.19, 95% CI: 2.93-3.45; M = 7.36, 95% CI: 7.19-7.53; and M = 4.30, 95% CI: 4.07-4.53, respectively, and none of these intervals overlapped with the current study (Table 4) .
Responses to the 'positive' ITAS scales ('taking insulin prevents complications; improves glucose control and improves health') were generally low with less than 40% agreeing or strongly agreeing. Responses to the negative scales were generally high (more than 60% agree or strongly agree) especially for 'others see me as a sicker person', 'injecting insulin is embarrassing' and 'painful', in comparison with a recent report from an Australian group (Table 5) .
Conclusion
This study of a group of high-risk Torres Strait Islanders with poorly controlled diabetes and who were not taking insulin found mostly negative perceptions of insulin which could be significant barriers to better glycaemic management. The few published studies in other groups using these instruments showed much lower negative perceptions and much higher positive perceptions than the Torres Strait Islanders.
Limitations to this study include a very small study sample, although 100% of those approached agreed to participate (29 out of 30 completed the questionnaires, one participant died prior to the interview) suggesting that the responses are representative of this population. Another limitation is the lack of validation of these instruments in this population, where English is not the first language for many. However, the survey was administered by one of the investigators who is from these islands and who speaks fluent Creole.
These results, when compared to reports from other populations including in Australia, suggest that perceived barriers to insulin treatment are high in this population, especially among those who are older with fewer years of formal education. Improving the uptake of insulin for those who could benefit from it will require better communication between service providers and clients, including more time taken to explore these issues in depth and taking account of local cultural contexts and beliefs.
